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SELECI'IVELY SURFACE-HYDROPHILIC 
POROUS OR PERFORATED SHEETS 

TECHNICAL FIELD 

This invention relates to ?uid-absorbing articles such 
as bandages, diapers, catamenials, and the like. An im 
proved topsheet for such articles is provided. 

BACKGROUND OF THE INVENTION 

Absorbent articles such as diapers, bandages, catame 
nials, and the like, generally comprise an absorbent core 
which is covered with some type of “topshee ” material 
which allows passage of body ?uids from the skin area 

5 

being contacted into the absorbent core. The purpose of 15 
the topsheet is partly sanitary and partly comfort for the 
wearer. For example, it is desirable to keep blood or 
other matter excreted from wounds away from the 
wound site. Accordingly, bandages typically have a 
topsheet designed for this purpose. Diaper topsheets are 
designed to allow urine to ?ow through and into the 
core, while giving the impression of skin dryness to the 
wearer. 

Some of the earliest topsheet material was simply 
gauze; this was followed by various plastic-type materi 
als; in recent years, formed—f1lms of various types have 
been introduced. The objective with many of these 
topsheet materials is to allow rapid ?uid passage 
through the topsheet material and into the absorbent 
core, while preventing re-?ow of the ?uid from the 
core back through the topsheet and back onto the skin 
(i.e., “re-we ”). 
A number of means have been suggested for improv 

ing topsheet material. For example, British Patent Spec 
i?cation No. 2,023,269, Dec. 28, 1979, discloses a dis 
posable diaper comprising an air permeable topsheet to 
which is applied a surfactant to facilitate ?uid passage 
therethrough. This surfactant is said to be preferably 
nonionic, and is uniformly impregnated into the top 
sheet. See also US. Pat. No. 3,967,623, issued July 6, 
1976, which discloses a disposable absorbent pad having 
a perforated topsheet, and treated with surfactant to 
improve ?uid ?ow. 
US. Pat. No. 3,838,692, issued Oct. 1, 1974, discloses 

a sheet material suitable for use as a diaper topsheet 
which is generally hydrophobic in nature but which 
includes spaced hydrophilic passages to permit liquid to 
be transmitted through the sheet material. It appears 
that the preferred way to make this sheet material is by 
treating a hydrophilic nonwoven material with a hydro 
phobic composition, such as a rubber latex. 
US. Pat. No. 3,929,135, issued Dec. 30, 1975, teaches 

a topsheet material for absorbent structures which is 
provided with tapered capillary holes to improve the 
transmission of body ?uids to the absorbent core, with 
out re-wet. 

It is an object of the present invention to provide 
topsheet materials having improved ?uid passage. It is 
another object of the invention to provide topsheet 
materials which have decreased re-wet. It is a further 
object of the invention to provide top-sheet materials 
which are prepared from otherwise hydrophobic poly 
mers, but which are selectively rendered hydrophilic by 
surface modi?cation, thereby-improving ?uid ?ow and 
re-wet performance. It is a further object of this inven 
tion to provide improved absorbent articles, such as 
bandages, diapers, catamenials, and the like, using said 
topsheet material. These and other objects are secured 
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2 
by the present invention, as will be seen by the follow 
ing disclosure. 

SUMMARY OF THE INVENTION 

The present invention provides surface hydrophilic 
articles comprising a ?uid permeable hydrophobic sheet 
having a multiplicity of holes or channels for ?uid pas 
sage and having a ?uid-directed front face and a back 
face, said sheet being substantially coated with a rubber 
like material insoluble in aqueous ?uid but having sur 
face-hydrophilic properties, whereby the surface of said 
sheet is rendered hydrophilic. 

In a highly preferred mode, the article herein has the 
back face of the sheet coated with said hydrophilic 
rubber-like material, whereby the front face of said 
sheet remains hydrophobic and the back face of said 
sheet is rendered hydrophilic. _ 
The sheets herein can be composed of ?bers or, pref 

erably, polymer ?lm, generally, films having a thickness 
of no greater than 3 millimeters, preferably less than 0.5 
mm, most preferably 0.01 to 0.2 mm. 

In order to best secure the advantages of this inven 
tion, sheets in which the holes each have an average 
area no greater than 2 square millimeters, preferably 
from about 0.001 to 1 square millimeters, are used to 
manufacture absorbent articles. Such sheets are conve 
niently prepared from thin, ?exible polyethylene, poly 
propylene, polyvinylchloride, polyamide, or polyester 
?lm. 

This invention also encompasses absorbent articles 
comprising: 
(a) a ?uid-retaining core, said core having a ?uid 

receiving surface; 
(b) a ?uid-permeable sheet comprising a multiplicity of 

holes or channels for ?uid passage to said core, said 
sheet having a hydrophobic ?uid-directed front face 
and a back face which adjoins the ?uid-receiving 
surface of said core, said back face being selectively 
surface-hydrophilic by virtue of a coating of a rubber 
like material insoluble in aqueous ?uid but having 
surface-hydrophilic properties. 
Such absorbent articles typically use an absorbent 

core which comprises a ?brous material or a gelling 
agent for the ?uid being absorbed, or mixtures thereof. 
In general, such absorbent articles have as said ?uid 
permeable sheet a polymer ?lm having a thickness of 
from 0.01 mm to 0.2 mm; said ?lm being provided with 
a multiplicity of holes each having an average diameter 
(longest dimension) of from 0.1 mm to 1 mm; said holes 
typically being of a round, ovoid or truncated conical 
shape. Such articles include infant diapers, adult incon 
tinence garments, catamenials, bandages, incontinence 
bed pads and the like. 

This invention also encompasses a method for en 
hancing ?uid passage through a ?uid-permeable sheet 
while reducing re-wet comprising maintaining the ?uid 
directed front face of said sheet hydrophobic and coat 
ing the back face of said sheet with a rubber-like mate 
rial insoluble in aqueous ?uid but having surface-hydro 
philic properties. 

All percentages, ratios and proportions herein are by 
weight, unless otherwise speci?ed. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The articles of the present invention comprise a hy 
drophobic sheet having a multiplicity of holes or chan 
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nels for ?uid passage. Such sheets are well-known in the 
literature and in commercial practice, especially in the 
diaper and catamenial arts. Appropriate sheets to be 
used in the practice of this invention will be disclosed in 
more detail, hereinafter. 
The key element herein is the rubber-like material 

insoluble in aqueous ?uid having hydrophilic properties 
which is coated onto the hydrophobic sheet to render 
said sheet selectively surface-hydrophilic. It is to be 
understood that the coating may be applied to all sur 
faces of the sheet, or other hydrophobic article, to ren 
der the entire surface thereof surface‘hydrophilic. 
However, it is preferred in the manufacture of absor 
bent articles using said sheets that only the back face of 
the sheet be rendered surface hydrophilic so that ?uid 
will ?ow through the hydrophobic front face of said 
sheet, through the holes and into a ?uid~retaining absor 
bent core material, without so-called “re-wet” by ?uids 
?owing back through the holes in the sheet. 
A detailed description of the preparation of the rub 

ber-like surface-hydrophilic material with which the 
sheets herein are coated follows. In general, the prepa 
ration of such material comprises an emulsion polymeri 
zation process whereby polymerizable monomers such 
as styrene, butadiene, divinylbenzene, or the like, or 
mixtures thereof, are polymerized in the presence of 
what can be termed a “diblock” co-oligomer ingredient. 
The diblock co-oligomer ingredient comprises a hydro 
‘phobic “tail” group which becomes involved in the 
polymerization reaction, and a “head” group which has 
"hydrophilic characteristics. For example, the tail group 
can contain unsaturated bonds, e.g., an oleyl group; and 
the hydrophilic head can be a group such as polyoxy 
ethylene. During the polymerization reaction the di 
block co-oligomer is linked into the rubbery emulsion 
by its tail group, and the hydrophilic heads become 
arrayed on the surfaces of the emulsion particles, 

. thereby rendering what would normally be substan 
. tially hydrophobic rubber emulsion particles into parti 
cles whose surfaces are hydrophilic. 

In an alternate mode, the diblock can be “grafted” 
onto the surface of the preformed emulsion particles. 

This emulsion can then be applied onto any desired 
substrate, to which the emulsion particles adhere and 
coalesce to provide a coating which is hydrophilic by 
virtue of the presence of the hydrophilic heads of the 
diblock ingredient. 

It will be appreciated that this method of rendering a 
surface of a normally hydrophobic polymer selectively 
surface-hydrophilic is preferred over simply adding 
surfactant to said polymer. By using the present 
method, the formulator can apply the coating in a selec 
tive manner, e.g., in the present instance, only to one 
side of the polymer sheet, as may be desired. Moreover, 
the present method is preferred to methods which sim 
ply apply a surfactant-type material to a polymer sur 
face to render it hydrophilic, since surfactants may 
simply be washed away by ?uid coming in contact 
therewith. In contrast, the rubbery materials herein 
provide a ?uid-stable coating which remains on the 
surface of the article treated therewith, even in the 
presence of ?uids such as water, urine, blood, and other 
body ?uids. Accordingly, the present invention pro 
vides stable sheet materials which can be used as top 
sheets in diapers, catamenials, incontinent pads, ban 
dages, and the like. 
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4 
The following illustrates preparation of various rub 

ber-like materials having surface-hydrophilic properties 
which can be used in the present invention. 

PREPARATION AND CHARACTERIZATION 
OF “SHEL” 

(Surface Hydrophilic Elastomeric Latex) 
Example I 

A surface-hydrophilic elastomer latex based on sty 
rene-butadiene rubber was prepared in the following 
manner. A mixture of a surfactant solution prepared by 
dissolving 0.28 g of oleyl ethoxylate having approxi 
mately 20 ethoxylate units (“VOLPO-ZO”) in 20 mL of 
distilled water, an initiator solution prepared by dis 
solving 0.035 g of potassium persulfate in 20 mL of 
distilled water, and an additional 16.4 mL of distilled 
water were placed in a 250 mL thick-walled glass reac 
tion bottle with a magnetic stirring rod. The distilled 
water used in this reaction was purged with argon for 
15 minutes before being used. The reaction bottle con 
taining the solution mixture of surfactant and initiator 
was purged with argon for 20 minutes and sealed with 
a rubber gasket which was covered with a metal bottle 
cap with two holes. The transfer of 1.75 g of styrene 
into the reaction bottle was made by injecting the mon 
omers through the rubber gasket using a syringe. In a 
similar manner, the transfer of 5.25 g of 1,3-butadiene 
was made by condensing it ?rst in a 15 mL graduated 
cylinder submerged in dry ice and injecting the conden 
sate into the reaction bottle with a syringe. The reaction 
bottle was then placed in an oil bath set at 60° C. 
throughout the reaction period with slow agitation of 
the reaction mixture with a magnetic stirrer for 16 hours 
to complete the emulsion polymerization. 

Approximately 2 mL of the latex product was dried 
in an oven at 110° C. for at least one hour. From the 
weight before and after the drying, the solid content of 
the latex was estimated to be 9.5%. The surface hydro 
philicity of the solid product made from the latex was 
measured in the following manner. A solid ?lm sample 
of the latex was obtained by placing 1.0 mL of the reac 
tion product onto a 7.5 cmX7.5 cm glass plate and 
allowing it to dry at room temperature for several days. 
The surface hydrophilicity of the ?lm was determined 
by placing 4 FL of distilled water over the film which 
was kept horizontal and observing the contact angle 
between the ?lm surface and water sessile drop using a 
horizontal microscope equipped with a goniometer. 
The contact angle of water averaged over six measure 
ments was 6.31:0.8“. 

EXAMPLE II 

A surface-hydrophilic elastomer latex based on sty 
rene-butadiene-acrylic acid copolymer was prepared in 
the following manner. A mixture of a surfactant solu 
tion prepared by dissolving 0.32 g of oleyl ethoxylate 
having approximately 20 ethoxylate units in 15 mL of 
distilled water, an initiator solution prepared by dis 
solving 0.142 g of potassium persulfate in 15 mL of 
distilled water, and additional 26.4 mL of distilled water 
were placed in a 250-mL thick-walled glass reaction 
bottle with a magnetic stirring rod. The distilled water 
used in this reaction was purged with argon for 15 min 
utes before being used. The reaction bottle containing 
the solution mixture of surfactant and initiator was 
purged with argon for 30 minutes and sealed with a 
rubber gasket and a metal bottle cap with two holes. 
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The transfer of 0.07 g of divinylbenzene, 0.526 g of 
acrylic acid, and 1.75 g of styrene into the reaction 
bottle was made by injecting through the rubber gasket 
with a syringe. The transfer of 5.25 g of 1,3-butadiene 
was made by condensing it ?rst in a 12 mL graduated 
cylinder submerged in dry ice and injecting the conden 
sate into the reaction bottle with a syringe. The reaction 
bottle was then placed in an oil bath set at 60° C. 
throughout the reaction period with slow agitation of 
the reaction mixture with a magnetic stirrer for 16 hours 
to complete the emulsion polymerization. Thus a latex 
having solid content of 7.1% by weight, which was 
measured by the method described in Example I, was 
obtained. 
The surface hydrophilicity of the solid product made 

from the latex was measured by the method described in 
Example I. The average contact angle of a sessile water 
drop placed on the surface of a ?lm prepared from the 
latex was 241-2". 

EXAMPLE III 

A surface-hydrophilic elastomer latex containing 
butadiene-ethylene oxide diblock co-oligomer was pre 
pared in the following manner. A 250 mL round bottom 
?ask was ?ushed witn nitrogen for 30 minutes and then 
submerged in a dry ice-acetone bath. The transfer of 3.1 
g of liquid 1,3-butadiene to the reaction vessel was made 
after it had been condensed in a 25 mL ?ask containing 
calcium hydride and stirred for 3 hours. A solution 
prepared from 0.033 g of butadiene-ethylene oxide di 
block co-oligomer, which had an average molecular 
weight of 1,845 measured by vapor-phase osmometry 
and molecular-weight ratio of 2.85 between the ethyl 
ene oxide oligomeric segment and butadiene oligomeric 
segment, dissolved in 15 mL of distilled water, one mL 
of l-dodecanemercaptan, an initiator solution prepared 
by dissolving 0.096 g of potassium persulfate dissolved 
in 10 mL of distilled water, and additional 5 mL of 
distilled water were added to the reaction vessel. The 
water used in this work was freshly distilled just before 
being used. The ?ask containing the reaction mixture 
was sealed, removed from the dry ice-acetone bath, and 
allowed to warm up until the contents of the ?ask were 
melted. The reaction vessel was then heated in an oil 
bath to about 53° C. and maintained at constant temper 
ature with slow agitation using a magnetic stirrer for 64 
hours to complete the emulsion polymerization. 

The'surface hydrophilicity of the solid product made 
from the latex was measured by the method described in 
Example I. The average contact angle of a sessile water 
drop placed on the surface of a film prepared from the 
latex was 5.8°. 

EXAMPLE IV 

A surface-hydrophilic elastomer latex which, even 
I after extensive dialysis, was capable of producing rub 
bery ?lms having a hydrophilic surface was prepared in 
the following manner. A 500 mL round bottom ?ask 
was ?ushed with nitrogen gas for 15 minutes and then 
cooled by submerging in a dry ice-acetone bath. A 
mixture of 15 g of condensed 1,3-butadiene, 5 g of sty 
rene, 0.4 g of l-dodecanethiol, a surfactant solution 
prepared by dissolving 0.8 g of oleyl ethoxylate having 
approximately 20 ethoxylate units in 40 mL of distilled 
water, an initiator solution prepared by dissolving 0.4 g 
of potassium persulfate in 40 mL of distilled water, and 
an additional 100 mL of distilled water was placed in 
the reaction vessel. The distilled water used in this reac 
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6 
tion was purged with argon for 15 minutes before being 
used. The ?ask containing the reaction mixture was 
sealed, removed from the dry ice-acetone bath, and 
allowed to warm up until the contents of flask were 
melted. The reaction vessel was submerged in an oil 
bath set at 65° C. for 20 hours to complete the emulsion 
polymerization. A latex having a solid content of 10.5% 
was obtained. 
The surface hydrophilicity of the solid products 

made from the latex was measured by the method de 
scribed in Example I. In order to minimize the effect of 
the possible presence of free surfactant on the surface 
hydrophilicity of solid product made from the latex, 
extensive dialysis was applied to the latex by placing 
about 20 milliliters of latex in a dialysis membrane tube 
immersed in a large amount of water which was period 
ically changed. The average contact angles of sessile 
water drops placed on the surface of solid ?lms pre 
pared from the latex aliquots after various dialysis peri 
ods are given in Table I. 

TABLE I 
Effect of latex dialysis on surface hydrophilicity. 
Dialysis Period Contact Angle 

(hours) (4881195) 
0 6.5 
4 5.5 
24 5.5 
49 5.3 
73 6.3 

EXAMPLE V 

A latex capable of producing rubbery ?lms which 
could maintain stable hydrophilic surface for many 
weeks in air was prepared in the manner similar to that 
described in Example IV. The surface hydrophilicity of 
the solid products made from the latex was measured by 
the method described in Example I. The average 
contact angles of sessile water drops placed on the sur 
face of solid ?lms which were aged by exposing in air at 
the room temperature for various periods of time are 
given in Table II. 

TABLE II 

Effect gaging on surface hydrophilicity. 
Aging Period Contact Angle 

(days) (degrees) 
2 5.7 
4 l 1.3 
7 7.5 
9 5.8 

17 6.0 
62 9.0 

EXAMPLE VI 

A surface-hydrophilic elastomer latex capable of 
producing rubbery ?lms, which could maintain stable 
hydrophilic surface even after being washed with water 
for many hours, was prepared in the following manner. 
A mixture of 2.5 g of 1,3-butadiene, 2.5 g of styrene, 
0.0845 g of l-dodecanethiol, 0.2 g of oleyl ehtoxylate 
having approximately 20 ethoxylate units, 0.1 g of po 
tassium persulfate, and 45 mL of distilled and argon 
purged water was placed in a 250-mL ?ask, and emul 
sion polymerization was carried out as described in 
Example IV. A latex having a solid content of 10.7% 
was obtained. 



4,735,843 
7 

The surface hydrophilicity of the solid products 
made from the latex was measured by the method de 
scribed in Example I. The average contact angles of 
sessile water drops placed on the surface of solid ?lms 
which were washed continuously for different lengths 
of time in a large amount of distilled water, rinsed under 
running water, and dried thoroughly are listed in Table 
III. 

TABLE III 
Washing Period Contact Angle 

(days) (degrees) 
0 6.1 

20 9.3 
40 13.5 
60 13.2 

APERTURED SHEETS 

Hydrophobic sheet materials of the type typically 
employed in the practice of this invention can be pre 
pared by methods well-described in the patent litera 
ture. For example, according to the process of US. Pat. 
No. 4,324,246 (Mullane and Smith; Apr. 13, 1982) a 
sample of thermoplastic material such as 0.0038 cm 
thick polyethylene ?lm is heated above its softening 
point. (The softening point is the temperature at which 
the thermoplastic material can be formed or molded and 
is less than the melting point of the material.) The 
heated thermoplastic material in sheet form is then 
brought into contact with a heated forming screen. The 
forming screen is preferably an apertured wire mesh 
screen having the desired aperture size, pattern and 
con?guration. A vacuum is used to draw the heated ?lm 
against the forming screen, thereby forming the ?lm 
into the desired pattern and having the desired hole 
sizes. While the vacuum is still being applied to the ?lm, 
a jet of hot air is passed over the ?lm. The hot air jet 
:perforates the ?lm in a pattern corresponding to the 
pattern and size of apertures in the forming screen. 

Fluid-permeable sheets prepared in the manner of the 
Mullane, et al., patent are sometimes referred to as 
“formed films”. The caliper of such ?lms is important 
since, if the caliper is too great, liquid may accumulate 
in the apertures and not readily pass therethrough. For 
the manufacture of absorbent articles such as diapers, 
catamenials, incontinence articles, and the like, the 
sheets typically have a caliper of less than about 0.075 
cm, or preferably less than about 0.064 cm. 
Another type of sheet material useful herein is the 

resilient, S-dimensional web exhibiting a ?ber-like ap 
pearance and tactile impression, comprising a ?uid 
impervious plastic material, with said web having a 
multiplicity of apertures, the apertures being de?ned by 
a multiplicity of intersecting ?ber-like elements, all as 
disclosed in US. Pat. No. 3,342,314, Radel and Thomp 
son, Aug. 15,1982. The Radel and Thompson sheet ma 
terials can be prepared using hydrophobic plastics such 
as polyethylene, PVC, and the like, and are well-known 
for use in absorbent products such as catamenials, and 
the like. 
Yet another type of sheet material useful herein is 

described in US. Pat. No. 3,929,135 (Thompson; Dec. 
30, 1975) and consists of hydrophobic polymer ?lms 
having holes which are in the form of tapered capillar 
ies. These tapered capillary sheets are also known for 
use in absorbent articles, including adult incontinence 
articles. They may be prepared from various hydropho 
bic polymers, as mentioned hereinabove; typically, low 
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8 
density polyethylene having thickness of from 0.0025 to 
0.0051 cm is employed. 

In addition to the sophisticated apertured materials 
mentioned hereinabove, the practice of the present in 
vention may also be undertaken with hydrophobic sheet 
materials having simple holes punched therethrough. 

Moreover, the coatings of the present invention may 
be applied to any hydrophobic article, not restricted to 
sheet materials, to render the surfaces of such articles 
selectively hydrophilic. For example, it may be desir 
able to coat items such as plastic tubing, laboratory 
apparatus, medical valves and apparatus (including 
contact lenses), and the like, in order to make such items 
wettable by body ?uids. 

COATING METHOD 

One advantage of the rubber-like materials prepared 
in Examples I through VI herein is that they are in the 
form of water-based latexes. Such latexes are not thick 
or gummy, but rather are ?owable liquids not unlike 
typical paint or other ?owable coatings quite familiar to 
the art. For that reason, they are easy to apply. 

Application of the latexes herein to the hydrophobic 
surfaces being treated is routine. For example, applica 
tion may be achieved by simple dipping, brushing, 
spraying, or other techniques used in the coating indus 
try. Once the latex is coated onto the sheet, it may be 
allowed to air-dry or it may be dried by heat, e.g., in a 
hot air oven or by infrared heat lamps or the coating on 
the sheet may be passed through heated rollers. 
The method of coating the articles herein is not criti 

cal to the practice of the invention, but in the case of 
sheet materials it is generally preferred to use the heated 
roller method for speed and ease of operation. 
A typical coated sheet of the type useful in the manu 

facture of absorbent structures such as catamenials, 
diapers, and the like, is described in Example VII. In 
this Example, the sheet is coated only on its back face in 
order to achieve what might be termed “uni-direc 
tional” ?uid ?ow through the sheet and into an absor 
bent core. 

EXAMPLE VII 

A perforated polyethylene ?lm having numerous 
(approximately l00/cm2) small holes with less than 1 
mm diameter is treated with a surface-hydrophilic elas 
tomer latex of the type disclosed herein in Example I 
having a nonionic head group and capable of forming 
?lms having a hydrophilic surface. More speci?cally, 
one side of a 4" X4" sample piece of perforated polyeth 
ylene (Mullane and Smith, above) is coated with 1 mL 
surface-hydrophilic elastomer latex diluted with 4 mL 
of distilled water by spraying. The latex-covered sam 
ple is allowed to dry at 23° C. for 24 hours to form a 
single-side wettable perforated ?lm. 
The single-side wettability of the sample is demon 

strated in the following manner. The sample is placed 
on a piece of absorbent material, such as paper towel, 
with the latex-treated side facing down toward the 
absorbent. A small droplet of water is placed on the 
untreated side of the sample. Upon application of a 
gentle mechanical perturbation, the water droplet 
quickly disappears from the untreated side by being 
transferred to the latex-treated side of the sample and 
eventually to the absorbent material. No observable 
trace of water is left on the untreated side. 
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A similar experiment is carried out by using a perfo 

rated polyethylene ?lm without any latex treatment. A 
water droplet placed on top of the surface of the un 
treated perforated ?lm remains at the initial position 
without being transferred to the other side facing down 
on the absorbent nor spread over the top side. Applica~ 
tion of mechanical perturbation similar to or greater 
than that used in the previous experiment does not in 
duce the ?uid to transfer across the perforated ?lm. 
Another experiment is carried out by using a perfo 

rated polyethylene sample similar to the ?rst experi 
ment with one side being treated with a surface-hydro 
philic elastomer latex. This time, however, the latex 
treated side of the perforated ?lm is facing up and the 
untreated side is facing down toward an absorbent. A 
water droplet placed on the sample immediately spreads 
over the top surface treated with the latex. The transfer 
of the water to the other side across the perforation is 
not observed. The surface of the perforated ?lm facing 
the absorbent material remains dry, while the top side is 
wet. 
A latex prepared by surface grafting rather than co 

polymerization is as follows. 

EXAMPLE VIII 

The preparation of a surface-hydrophilic elastomer 
latex by attaching an amphiphilic diblock co-oligomer 
surfactant onto the surface of preformed styrene-butadi 
ene rubber latex was carried out in the following man 
ner. 

A styrene-butadiene rubber latex was prepared ?rst. 
A comonomer mixture consisting of 15 g of condensed 
1,3-butadiene and 5 g of styrene was dispersed and poly 
merized in 180 mL of distilled water with 2.8 g of so 
dium lauryl sulfate emulsi?er, 0.4 g of potassium persul 
fate initiator, and 0.4 g of l-dodecanol chain transfer 
agent. A latex having a solid content of 11.0% was 
obtained. The surface hydrophilicity of the solid ?lm 
made from the latex was measured by the method de— 
scribed in Example I. The average contact angle of a 
sessile water drop placed on the surface of a film pre 
pared from the latex was 77.5i4.0°. 
The preformed styrene-butadiene latex described 

above, which produced hydrophobic ?lms, was con 
verted to a surface-hydrophilic elastomer latex by the 
following procedure. A mixture of 0.22 g of oleyl 
ethoxylate having approximately 20 ethoxylate units 
and 0.044 g of potassium persulfate in 3.6 g of ethanol 
was added to 20 g of the preformed latex. The reaction 
bottle containing the mixture was purged with argon 
for 10 minutes and then sealed with a bottle cap and a 
rubber septum. The reaction mixture was then placed in 
an oil bath set at 75° C. with slow agitation for 24 hours 
to complete the modi?cation reaction of latex. 
The surface hydrophilicity of the solid ?lm made 

from the modi?ed latex was measured by the method 
described in Example I. The average contact angle of a 
sessile water drop placed on the surface of a ?lm pre 
pared from the modi?ed latex was 5.3‘. The stability of 
the surface hydrophilicity against water was tested by 
washing the ?lm prepared from the modi?ed latex with 
an excess amount of water for 20 hours and subsequent 
drying. The average sessile contact angle of water drop 
let placed on the extensively washed ?lm was 6.2". 

EXAMPLE IX 

An absorbent structure useful as a diaper, catamenial, 
bandage, adult incontinence pad, or the like, is prepared 
as follows. 
A liquid impervious, ?exible backsheet (0.03 mm 

polyethylene) sheet is laid in a ?at position. An absor 
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10 
bent core in the form of a pad comprising air-laid cellu 
lose ?bers (optionally containing ?uid absorbent hydro 
gel) is situated on the backsheet. 
A “one-way” topsheet according to Example VII is 

placed over the core, with the hydrophilic side adjacent 
to said core, and the assembly is bonded together, for 
example, by gluing. 

In use, the hydrophobic side of the topsheet is placed 
substantially in contact with the user’s body, in well 
known fashion. 
The article of Example IX is also useful as a bed pad, 

especially for incontinent, bedridden hospital patients. 
What is claimed is: 
1. A selectively surface-hydrophilic article compris 

ing a ?uid permeable hydrophobic sheet having a multi 
plicity of holes or channels for ?uid passage and having 
a ?uid-directed front face and a back-face, said back 
face of said sheet being substantially coated with a rub 
ber-like material insoluble in aqueous ?uid but having 
surface-hydrophilic properties, whereby the back-face 
of said sheet is rendered hydrophilic and the front face 
of said sheet remains hydrophobic. 

2. A sheet according to claim 1 which comprises a 
hydrophobic polymer ?lm. 

3. A sheet according to claim 2 which has a thickness 
of no greater than 3 millimeters. 

4. A sheet according to claim 3 in which the holes 
each have an average area no greater than 2 square 
millimeters. 

5. A sheet according to claim 5 wherein the average 
area of the holes is from about 0.001 to 1 square millime 
ters. 

6. A sheet according to claim 5 which is a polyethyl 
ene, polypropylene, polyvinylchlon'de, polyamide or 
polyester ?lm. 

7. An absorbent article comprising: 
a. a ?uid-retaining core, said core having a ?uid 

receiving surface; 
b. a ?uid-permeable sheet comprising a multiplicity of 

holes or channels for ?uid passage to said core, said 
sheet having a hydrophobic ?uid-directed front 
face and a back face which adjoins the fluid-receiv 
ing surface of said core, said back face being sur 
face-hydrophilic by virtue of a coating of a rubber 
like material insoluble in aqueous ?uid but having 
surface-hydrophilic properties. 

8. An absorbent article according to claim 7 wherein 
the absorbent core comprises a ?brous material, a gel 
ling agent for the ?uid being absorbed, or mixtures 
thereof. 

9. An absorbent article according to claim 8 wherein 
said ?uid-permeable sheet comprises a polymer ?lm 
having a thickness of from 0.01 mm to 0.2 mm, said ?lm 
being provided with a multiplicity of holes having an 
average diameter of from 0.1 mm to 1 mm. 

10. An absorbent article according to claim 9 wherein 
said holes are of a round, ovoid or truncated conical 
shape. 

11. A diaper or incontinence garment according to 
claim 8. 

12. A catamenial according to claim 8. 
13. A bandage or incontinence pad according to 

claim 8. 
14. A method for enhancing ?uid passage through a 

?uid-permeable sheet while reducing re-wet, compris 
ing maintaining the ?uid-directed front face of said 
sheet hydrophobic and coating the back face of said 
sheet with a rubber-like material insoluble in aqueous 
?uid but having surface-hydrophilic properties. 
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